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1 $pp-F1$
.
$\mathrm{P}F_{p-1}(a_{1}, \ldots, a_{p}, b_{2}, \ldots, b_{p}; z):=\sum_{n=0}^{\infty}\frac{(a_{1})_{n}\cdots(a_{p})_{n}}{(1)_{n}(b_{2})_{n}\cdots(b_{p})_{n}}z^{n}$.
$(a)_{n}=.a(a+1)\cdots(a+n-1)$ .
$p=2$ Gauss . Gauss
.
$2F1(a_{1}, a_{2}, b\mathrm{z};z)2F_{1}$ ( $-a_{1},$ -a2, $2-b_{2}$ ; $z$ )
$+$ $\frac{z}{b_{2}-1}2F_{1}’(a_{1}, a_{2}, b_{2}; z)2F_{1}(-a_{1}, -\cdot a_{2},2-b_{2}; z)$
$\frac{z}{b_{2}-1}2F_{1}(a_{1}, a_{2}, b_{2};z)2F_{1}’(-a_{1}, -a_{2},2-b_{2}; z)$
$\frac{a_{1}+a_{2}-b_{2}+1}{a_{1}a_{2}(b_{2}-1)}z^{2}2F_{1}’$ ( $a_{1}$ , a2, $b_{2}$ ; $z$ ) $2F_{1}’(-a_{1}, -a_{2},2-b_{2} ; z)=1$ ’
$e_{2}=b_{2}-1$ $a_{1}a_{2}\neq 0,$ $e_{2},$ $\not\in \mathrm{Z}$ .
$p=3,4$ , .
$a:,$ $b_{j}$ gene $c$ ,
$\sum_{i=1,j=1}^{p}(\theta_{p}^{i-1}F_{p-1}(A, B;z))\frac{c_{jj}}{c_{11}}(\theta_{p}^{j-1}F_{p-1}(-A, 2-B;z))=1$ . (1)
$\theta=zd/dz$ , $A.=(a_{1}, \ldots, a_{p}),$ $B=(b_{2}, \ldots, b_{p}),-A=(-a_{1}, \ldots, -a_{p})$ ,
$2-B=(2-b_{2}, \ldots, 2-b_{p})$ .
, $c_{ij}$ $pp-F1$ ( $i$ ,j)-




$a_{1}a_{2}a_{3}\neq 0,$ $b_{2},$ $b_{3}\not\in \mathrm{Z}$
$3F_{2}(A, B;z)3F_{2}(-A, 2-B;z)$
$+$ $\frac{(-t_{1}+1)z}{t_{2}}3F_{2}(A, B;z)_{3}F_{2}’(-A, 2-B;z)$
$. \frac{.z^{2}}{t_{2}}3F_{2}(A, B;z)_{3}F_{2}’’(-A, 2-B;z)$
$+$ $\frac{(t_{1}+1)z}{t_{2}}3F_{2}’(A, B;z)\mathrm{s}F_{2}(-A, 2-B;z)$
$+$ $\frac{((t_{2}+1)s_{1}-t_{1}s_{2}-s_{3}-t_{1})z^{2}}{t_{2}s_{3}}3F_{2}’(A, B;z)_{3}F_{2}’(-A, 2-B;z)$
$+$ $\frac{(s_{1}+s_{2}-t_{1}-t_{2})z^{3}}{t_{2}s_{3}}\mathrm{s}^{F_{2}’(A,B;z)_{3}F_{2}’’(-A,2-B;z)}$
$+$ $\frac{z^{2}}{t_{2}}\mathrm{s}F_{2}’’(A, B;z)_{3}F_{2}(-A, 2-B;z)$
$+$ $\frac{(s_{1}-s_{2}-t_{1}+t_{2})z^{3}}{t_{2}s_{3}}3F_{2}’’(A, B;z)_{3}F_{2}’(-A, 2-B;z)$
$+$ $\frac{(s_{1}-t_{1})z^{4}}{t_{2}s_{3}}3F_{2}’’(A, B;z)_{3}F_{2}’’(-A, 2-B;z)$
$=$ 1.
$s_{1}=a_{1}+a_{2}+a_{3},$ $s_{2}=a_{1}a_{2}+a_{2}a_{3}+a_{3}a_{1f}s_{3}=a_{1}a_{2}a_{3},$ $t_{1}=e_{2}+e_{3}$ ,
$t_{2}=e_{2}e_{3},$ $e_{2}=b_{2}-1,$ $e_{3}=b_{3}-1$ $A=$ ( $a_{1}$ , a2, $a_{3},$ $a_{4}$), $B=(b_{2}, b_{3}, b_{4})$ ,
$-A=(-a_{1}, -a_{2}, -a_{3}, -a_{4}),$ $2-B=(2-b_{2},2-b_{3},2-b_{4})$ .
1.3 $p=4$ .
$f(z)=4F_{3}(A, B;z),$ $g(z)=4F_{3}(-A, 2.-B;z)$ ,

























, $pp-F1(A, B, t)$ .
$\frac{\Gamma(a_{p})\Gamma(b_{p}-a_{p})}{\Gamma(b_{p})}t_{p}^{b_{p}-1}F_{p-1}(a_{1}, \ldots, a_{p}; b_{2}, \ldots, b_{p}; t)$
$= \int_{0}^{t}s^{a_{p}}(t-s)^{b_{p}-1-a_{p}}p-1F_{p-2}(a_{1}, \ldots, a_{p-1}; b_{2}, \ldots, b_{p-1}; s)\frac{ds}{s}$ .
$fj=\theta_{p-1}^{j-1}F_{p-2}(A’;B’;s)$ . $\text{ }$
.
.
$(d- \frac{ds}{s}{}^{t}L_{0}-\frac{ds}{s-t}{}^{t}L_{1}-\frac{ds}{s-t}{}^{t}L_{t})\{s^{a_{p}}(s-t)^{b_{p}-1-a_{p}}(\begin{array}{l}f_{1}f_{2}\vdots f_{p-1}\end{array})\}=0$ .
$-$
23
, $p-1$ $L_{0},$ $L_{1},$ $L_{t}$ .
$L_{0}$ $=$ $(\begin{array}{llll}a_{p} 0 01 . -B_{1}\vdots \ddots a_{p} \vdots 0 1 a_{p}-B_{p-2}\end{array})$ ,
$L_{1}$ $=$ $(\begin{array}{lll}0 0 B_{0}-C_{0}\vdots \vdots \vdots 0 0 B_{p-2}-C_{p-2}\end{array})$ ,
$L_{t}$ $=$ $(\begin{array}{lll}e_{p}-a_{\mathrm{p}} 0 \ddots 0 e_{p}-a_{p}\end{array})$ .
$B_{k},$ $C_{k}$ .
.
$x \prod_{i=2}^{p-1}(x+b_{:}-1)$ $=$ $B0+B_{1}x+\cdots+B_{p-2}x^{p-2}+x^{p-1}$ ,








$\mathrm{P}^{1}\backslash \{0,1, t, \infty\}$ ,
$\Omega$ $=$ $. \frac{\prime ds}{s}L_{0}+\frac{ds}{s-1}L_{1}+\frac{ds}{s-t}\dot{L}_{t}$ ,
$\nabla$ $=$ $d+\Omega$ ,
‘ $=$ $d-{}^{t}\Omega$ .




$\sigma$ $=$ $\mathrm{r}\mathrm{e}\mathrm{g}\{(0, t)\otimes s^{a_{p}}(s-t)^{b_{p}-1-a_{p}}(\begin{array}{l}f_{1}f_{2}\vdots f_{p-1}\end{array})\}$ ,
24
$\varphi_{1}$ $=$ $\frac{ds}{s}(\begin{array}{l}10\vdots 0\end{array})$
.
, , $H^{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla)$
. . ,









$H_{c}^{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla)\mathrm{x}H^{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla_{-})$ $arrow$ $\mathrm{C}$
$([\psi], [\varphi])$ $\vdash+$ $[ \psi]\cdot[\varphi]:=\int_{T}S(\psi, \varphi)$ .








$H_{1}^{lf}(T, \mathrm{K}\mathrm{e}\mathrm{r}7)$ $H_{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla_{-}^{*})$ .
$(^{\text{ }})$
$c:\in H_{c}^{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla)$ , $c_{\dot{*}}^{\vee}\in H^{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla-)$ ,
$h_{:}\in H_{1}^{lf}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla^{*})$ , $h_{\dot{*}}^{\vee}\in H_{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla_{-}^{*})$
$P=(\langle h_{1\mathrm{l}}.c_{j}\rangle)_{ij},$ $Q=(\langle h_{i}^{\vee}, c_{j}^{\vee}\rangle)_{\dot{*}j},$ $I_{ch}=([c_{i}]\cdot[c_{j}^{}])_{ij},$ $I_{h}=([h:]\cdot[h_{j}^{\mathrm{v}}])_{j}$






, , $P$ p $F_{p-1}(A, B, t)$
, $S$ $Q$
. , $Q$
$pp-F1(-A, 2-B,t)$ . , $\Omega_{-}$













$\varphi_{1}$ $=$ $\frac{ds}{s}(\begin{array}{l}10\vdots 0\end{array}),$ . $\varphi_{2}=\frac{ds}{s}(\begin{array}{l}01\vdots 0|\end{array})$ , . . ., $\varphi_{p-1}.=\frac{ds}{s}.(\begin{array}{l}00\vdots 1\end{array})$ ,
$\varphi_{p}$ $=$ $\frac{ds}{s}(\begin{array}{l}0-B_{0}\vdots-B_{p-2}\end{array}).+\frac{ds}{s-1}(\begin{array}{l}B_{0}-C_{0}B_{1}-C_{1}\vdots B_{p-2}-C_{p-2}\end{array})$
$.\mu$
. $\backslash$






$\varphi_{j}^{\mathrm{v}}\in H^{1}(T, \mathrm{K}\mathrm{e}\mathrm{r}\nabla_{-})$ .
$T=\mathrm{P}^{1}\backslash \{0,1, t, \infty\}$ , $I_{ch}=([\varphi_{i}]\cdot[\varphi_{j}^{\vee}])_{i,j}$
. , $e_{k}:=b_{k}-1$ .
31 $b_{i}-a_{j}\not\in \mathrm{Z},$ $\sum_{i=1}^{k}(b_{i}-a_{i})\not\in \mathrm{Z}$ . $(2\leq k<p)$ .
,
$I_{ch}^{(p)}$ $=$ $2\pi\sqrt{-1}$ ( ${}^{t}M_{0}I_{ch}^{(p-1)}-v$ $-cu$ ).${}^{t}M_{0}I_{ch}^{(p-1)}$ $u$$-v$ $-c$
$M_{0}$ $=$ $L_{0}^{-1}-L_{\infty}^{-1}$ ,
$M_{1}$ $=$ $a_{p}L_{0}^{-1}-e_{p}L_{\infty}^{-1}$ ,
$M_{2}$ $=$ $a_{p}^{2}L_{0}^{-1}-e_{p}^{2}L_{\infty}^{-1}-(a_{p}-e_{F})I$,
$u$ $=$ $(^{t}M_{1}I_{ch}^{(p-1)}$ $p-1$ ,
$v$ $=$ ( $M_{1}I_{ch}^{(p-1)}$ $p-1$ ),




$I_{ch}^{-1}$ $=$ $\frac{1}{2\pi\sqrt{-1}(-a_{1})(e_{2}-a_{2})}(\begin{array}{ll}-B_{1}C_{0} -C_{0}C_{0} C_{1}-B_{1}\end{array})$
$=$ $\frac{1}{2\pi\sqrt{-1}(-a_{1})(e_{2}-a_{2})}(\begin{array}{ll}-a_{1}a_{2}e_{2} -a_{1}a_{2}a_{1}a_{2} a_{1}+a_{2}-\mathrm{e}_{2}\end{array})$ .
$C_{0}=a_{1}a_{2},$ $C_{1}=a_{1}+a_{2},$ $B_{1}=e_{2}$ .
$p=3$
$I_{ch}^{-1}$ $=$ $\frac{1}{(2\pi\sqrt{-1})^{2}(-a_{1})(e_{2}-a_{2})(e_{3}-a_{3})}\mathrm{x}$
$(\begin{array}{lll}-B_{1}C_{0} -B_{2}C_{0} -C_{0}B_{2}C_{0} C_{0}+B_{2}C_{1}-B_{1}C_{2} C_{1}-B_{1}-C_{0} -(C_{1}-B_{1}) -(C_{2}-B_{2})\end{array})$ .





$(\begin{array}{llll}-B_{1}C_{0} -B_{2}C_{0} -B_{3}C_{0} -C_{0}B_{2}C_{0} B_{3}C_{0}+B_{2}C_{1}-B_{1}C_{2} C_{0}+B_{3}C_{1}-B_{1}C_{3} C_{1}-B_{1}-B_{3}C_{0} -(C_{0}+B_{3}C_{1}-B_{1}C_{3}) -C_{1}-B_{3}C_{2}+B_{2}C_{3}+B_{1} -(C_{2}-B_{2})C_{0} C_{1}-B_{1} C_{2}-B_{2} C_{3}-B_{3}\end{array})$
$C_{0}=a_{1}a_{2}a_{3}a_{4},$ $C_{1}=a_{1}a_{2}a_{3}+a_{2}a_{3}a_{4}+a_{3}a_{4}a_{1}+a_{4}a_{1}a_{2}$ ,
$C_{2}=a_{1}a_{2}+a_{1}a_{3}+a_{1}a_{4}+a_{2}a_{3}+a_{2}a_{4}+a_{3}a_{4},$ $C_{3}=a_{1}+a_{2}+a_{3}+a_{4}$ ,
$B_{1}=e_{2}e_{3}e_{4},$ $B_{2}=e_{2}e_{3}+e_{3}e_{4}+e_{4}e_{2},$ $B_{3}=e_{2}+e_{3}+e_{4}$ .
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